<5-Tocopherol was reacted with an alkylperoxyl radical at 37°C in benzene. 2,2 -Azobis (2,4-dimethylvaleronitrile) was used to generate the alkylperoxyl radical. The reaction products of (5-tocopherol were isolated and characterized. There were d-tocored, four stereoisomers of 8a-(l-cyano-l,3-dimethyl)butylperoxy-<5-tocopherone, a mixture of four stereoisomers of 8a-(l- products of <5-tocopherol and its dimer, a possible mechanism for the reaction of <5-tocopherol with peroxyl radicals was discussed.
Tocopherols are natural antioxidants in foods and are important in promoting the stability of vegetable oils. Tocopherols inhibit autoxidation of oils by trapping peroxyl radicals.lf2)
To elucidate the antioxidative mechanisms of tocopherols, the reaction products of tocopherols with peroxyl radicals have been extensively studied.3~9) We have already reported that the reactions of a-and y-tocopherols with an alkylperoxyl radical generated from the thermal decomposition of a radical initiator, 2,2'-azobis (2,4-dimethylvaleronitrile) (AMVN), give the 8a-alkylperoxy tocopherones and some other compounds.5'7'9) (5-Tocopherol is also present in vegetable oils.10'1^Although the oxidation products of (5- Spectroscopy. Proton (JH) and carbon-13 (13C) nuclear magnetic resonance (NMR)spectra were recorded on a Jeol JNM-GX-270FT NMRspectrometer. Mass spectra (MS) were obtained with a Shimadzu GCMS9020 DF gas chromatograph-massspectometer system with an ionizing energy of 70eV. Infrared (IR) spectra of samples were taken on a Jasco A-302 IR spectrometer. Ultraviolet (UV) spectra were measured with a Jasco Ubest-30 spectrophotometer. Specific rotations were measuredwith a Union PM-201 polarimeter.
Results
(5-Tocopherol and AMVN were reacted at 37°C for 45 or 90min, and the reaction products were analyzed by reverse-phase HPLC ( Fig. 1 ). Many peaks corresponding to the reaction products appeared on the chromatograms. Peaks 1, 2, 3, 4, 5 and 7 in the 90-min reaction mixture and peaks 6 and 8 in the 40-min reaction mixture could be isolated by preparative reverse-phase HPLC developed with increasing proportions of ethyl acetate in methanol. Peak 3 was further separated into two peaks, 3a and 3b, by normal-phase HPLC.
The structures of1, 2, 3a, 3b, 4, 5, 6, 7 and 8
were identified as described below (Fig. 2 ).
Compound1 was obtained as a dark red oil (Rf 0.21, 41.1mg yield). The structure was Compound6 was obtained as a colorless oil (Rf 0.70, 77.2mg yield). The structure was identified to be 3-TED by comparing its spectral data with an authentic sample. 19 Compound7 was obtained as a yellow oil (i^/ 0.82, 22.5mg yield). The compound was peroxide.18) The spectral data indicated that 3/2H, s), 1.19 (3/2H, s Compound8 was obtained as a yellow oil (Rf 0.85, 22.8mg yield). The structure was Twodifferent concentrations of <5-tocopherol were reacted with constant AMVN at 37°C, and the amounts of (5-tocopherol and its reaction products were measured by reversephase HPLC (Fig. 3) . At a low concentration of <5-tocopherol, 3-TED (6) formed initially, and then (5-tocored (1), 8a-alkylperoxy-(5-tocopherone (2-4) and 8a-alkylperoxy-(5-TED (5) accumulated with the decrease of 3-tocopherol.
In addition to these compounds, trimer (8) and 8a-alkylperoxy trimer (7) were formed at a high concentration of 3-tocopherol.
When £-TED(1.22him) was reacted with 100mM AMVN in benzene, 3- tocopherol, (5-tocored, 8a-alkylperoxy-(5-tocopherone, 8a-alkylperoxy-<5-TED, trimer and 8a-alkylperoxy trimer were detected (Fig. 4) .
Although the (5-tocored and 8a-alkylperoxy-(5-TED accumulated with the decrease of <5-TED.
the (5-tocopherol and trimer further reacted with another alkylperoxyl radical to produce 8a-alkylperoxy-(5-tocopherone and 8a-alkylperoxy trimer, respectively.
Discussion
The reaction of tocopherols with an alkylperoxyl radical is thought to be a model for the reaction of tocopherols with lipidperoxyl radicals, which occurs in chainbreaking during autoxidation of edible oils. We have already characterized the reaction products of a-and y-tocopherols with an alkylperoxyl-radical generated from AMVN.5'7'9)
They are the covalent adducts of the tocopheroxyl radical with the alkylperoxyl radical and someother products. The reaction products of (5-tocopherol with AMVN were similar to those of a-and y-tocopherols; there were (5-tocored (1), 8a-alkylperoxy-(5-tocopherone (2-4), 8a-alkylperoxy-<5-TED (5), (5-TED (6), 8a-alkylperoxy (S-tocopherol trimer (7), and (5-tocopherol trimer (8) (Fig.  2) . The 8a-alkylperoxy compounds were produced by the reactions of alkylperoxyl radicals with rapidly react with each other to form a dimer.
Our results indicated that the^-tocopheroxyl radicals could react with each other to form the dimer (6) and that the formation ratio of covalent adducts (2-4) was low. Further, the resulting dimer, d-TED, transferred hydrogen atoms to peroxyl radicals to form <5-TED radicals which, in turn, reacted with another peroxyl radical or with^-tocopheroxyl radical to form 8a-alkylperoxy-(S-TED (5) and both (5-tocored (1) and <5-tocopherol or a trimer (8), respectively (Fig. 4) . Then the trimer could react with two peroxyl radicals to give 8a-alkylperoxy trimer (7) . From these results, not only £-tocopherol but also its reducing dimer and trimer may scavenge peroxyl radicals during the autoxidation of edible oils.
